Effect of Mycobacterium tuberculosis Enhancement of Macrophage P-Glycoprotein Expression and Activity on Intracellular Survival During Antituberculosis Drug Treatment.
Tuberculosis is caused by Mycobacterium tuberculosis. Recent emergence of multidrug-resistant (MDR) tuberculosis strains seriously threatens tuberculosis control and prevention. However, the role of macrophage multidrug resistance gene MDR1 on intracellular M. tuberculosis survival during antituberculosis drug treatment is not known. We used the human monocyte-derived macrophages to study the role of M. tuberculosis in regulation of MDR1 and drug resistance. We discovered that M. tuberculosis infection increases the expression of macrophage MDR1 to extrude various chemical substances, including tuberculosis drugs, resulting in enhanced survival of intracellular M. tuberculosis. The pathway of regulation involves M. tuberculosis infection of macrophages and suppression of heat shock factor 1, a transcriptional regulator of MDR1 through the up-regulation of miR-431. Notably, nonpathogenic Mycobacterium smegmatis did not increase MDR1 expression, indicating active secretion of virulence factors in pathogenic M. tuberculosis contributing to this phenotype. Finally, inhibition of MDR1 improves antibiotic-mediated killing of M. tuberculosis. We report a novel finding that M. tuberculosis up-regulates MDR1 during infection, which limits the exposure of M. tuberculosis to sublethal concentrations of antimicrobials. This condition promotes M. tuberculosis survival and potentially enhances the emergence of resistant variants.